Restriction endonuclease analysis of chloroplast DNA of Ac. triuncialis was carried out. Thirteen accessions had the type 2a chloroplast genome derived from Ac. caudata, eight possessed type 3 chloroplast genome of Ac. umbellulata, and the remaining five contained a new chloroplast genome (named type 2b) differing from the former two, by a 0.3 kbp insertion and four base substitutions, respectively. The accessions with type 2a and type 3 chloroplast genomes distribute in wide areas, and in both of its subspecies, eu.-triuncialis and orientalis, whereas those having the type 2b chloroplast genome occur only locally in Azerbaijan, Transcaucasus. From these results, the following two conclusions are drawn; (a) Ac. triuncialis originated from the reciprocal crosses between Ac. caudata and Ac. umbellulata, and (b) the type 2b chloroplast genome was arisen from type 2a chloroplast genome by a 0•3 kbp insertion.
INTRODUCTION
Aegilops triuncialis, a tetraploid species (2n =28, genome constitution CUCUCC) is known to have originated as an amphidiploid between two diploids, Ae. caudata (2n = 14, CC) and Ac. umbellulata (2n = 14, CUCU) (Kihara, 1940; Kihara and Kondo, 1943) . This species is adapted to a wide range of environments, and is more widely distributed than the two parental species, i.e., from the western Mediterranean to Central Asia (Croston and Williams, 1981) . Following Eig (1929) , this species is divided into two subspecies, eu-triuncialis and orientalis. Ssp. eu-triuncialis includes two varieties, typica and constantinopolitana, whereas ssp. orientalis consists of three varieties, assyriaca, persica and anathera.
By comparing the morphological and physiological characters of alloplasmic wheat lines, Mukai et a!. (1978) found that two accessions of Ae. triuncialis ssp. eu-triuncialis have genetically different cytoplasms. One of them has the almost identical cytoplasm to that of Ac. umbellulata and the other to that of Ae. caudata. Restriction endonuclease analysis of the ctDNA supported these results Tsunewaki, 1982, 1983 sarcosinate solution, containing 200 g/ml protenase K. CtDNA was prepared according to Kolodner and Tewari (1975) . The ctDNA was digested with four restriction endonucleases, BamHI, Hindlil, Smal and XhoI, each of which recognises a specific six-base-pair sequence. These endonucleases were chosen because it had been established previously that they could distinguish the ctDNA of Ae. caudata from that of Ae. umbellulata Tsunewaki, 1982, 1983) . The methods of electrophoresing the digested ctDNA and analysing the restriction fragment pattern are the same as previously described (Ogihara and Tsunewaki, 1982) .
RESULTS AND DISCUSSION
(a) CtDNA variation in Ae. triuncialis
As shown in fig. 1 , the BamHI-, HindilI-, SmaIand Xho I-digests of ctDNA from 26 Ae. triuncialis accessions produced three, two, three and three different restriction fragment patterns, ;espectively. These patterns are schematically drawn in fig. 2 . These results demonstrate the presence of ctDNA variation in this species. Tsunewaki (1982, 1983) By comparing the present results given in figs 1 and 2 to Ogihara's results, the physical map of the new chioroplast genome was constructed. This is shown in fig. 3 , in which differences of type 2 (=Ae. caudata) and type 3 (=Ae. umbellulata) chioroplast genomes from the new one are also indicated. The new chloroplast genome shows only one difference, namely, a O3 kbp insertion from the Ae. caudata chioroplast genome, whereas it shows four restriction site differences from that of Ae. umbellulata, i.e., a gain of two Barn HI and one XhoI site and the loss of a SmaI site. Apparently, this chioroplast genome is more closely related to the Ae. caudata than to the Ae. urnbellulata chloroplast genome. Thus, the chioroplast genome type newly found in five accessions of Ae. triuncialis is considered to be a subtype of chioroplast genome type 2, and is named type 2b. Accordingly, chioroplast genome of Ae. caudata will be renamed type 2a. Table 2 summarises the distribution of the three chloroplast genome types in different taxa of Ae. triuncialis. Both type 2a and 3 chioroplast genomes are found in the two subspecies, eu-triuncialis and orientalis. Type 2b chloroplast genome is found only in ssp. eu-triuncialis var. constantinopolitana.
Geographical distribution: fig. 4 shows the collection sites of Ae. triuncialis accessions having different chloroplast genomes, together with the distribution areas of this species and its two parents. Type 2a and type 3 chioroplast genomecarriers occur widely in the distribution area of Ae. triuncialis. Although type 2b chioroplast genome-carrier was found only in Azerbaijan, Transcaucasus, the possibility that it is present in other areas cannot be excluded because of the small sample sizes we studied. Summarising all the results mentioned above, the following conclusions are drawn; (a) the type 2a chloroplast genome was derived from the cross, Ae. caudata x Ae. umbellulata, while the type 3 chloroplast genome from the reciprocal cross, Ae. umbellulata x Ae. caudata, and (b) the type 2b chloroplast genome originated from the type 2a chloroplast genome by a 03 kbp insertion. This could have occurred in Ae. caudata before or in Ae. triuncialis after the origin of the latter species.
A further investigation on the intraspecific variation of chloroplast genome in Ae. caudata is necessary for deciding which is the actual case.
